Separation of large unilamellar liposomes from blood components by a spin column procedure: towards identifying plasma proteins which mediate liposome clearance in vivo.
In order to facilitate the isolation of liposomes from blood components, we have developed a simple and rapid procedure combining chromatographic and centrifugal methods. This 'spin column' procedure was used to isolate liposomes from incubation mixtures with human serum or from the blood of CD1 mice after intravenous administration of liposomes. An advantage of this procedure is that processing times are fast (typically minutes) such that the isolation procedure can be done in the absence of chelators or other coagulation inhibitors which may affect protein/liposome interactions. Furthermore, several samples can be analyzed together and small sample volumes can be processed. In addition, we show that this spin column procedure can be employed to isolate large unilamellar vesicles averaging 100 nm in diameter from lipoproteins and plasma proteins. The applicability of this spin column procedure in studying protein/liposome interactions is demonstrated by quantitating the amount of human complement component C3 bound per liposome using a C3 competitive ELISA assay after incubation with human serum. The proteins associated with the recovered liposomes were further analyzed by conventional SDS-polyacrylamide gel electrophoresis. We show that egg phosphatidylcholine/cholesterol (55:45, mol/mol) or egg phosphatidylcholine/cholesterol/dioleoylphosphatidylserine (35:45:20, mol/mol) liposomes isolated from the circulation of CD1 mice within minutes of administration have distinct, complex profiles of associated proteins. By isolating circulating large unilamellar liposomes using the spin column method and characterizing the proteins associated with their membranes, this protein fingerprinting approach will expedite identifying protein interactions which affect liposome stability and clearance in vivo.